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SOLUTION: A liq. crystal display device is made module by a liq. 
crystal display panel 1 00, a backlight 300 arranged on a rear surface 
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crystal display device 100 and the backlight 300, and this middle 
frame 700 is constituted of a metal plate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A liquid crystal display panel and the back light arranged at the tooth back of this liquid crystal 
display panel. In the liquid crystal display by which the modularization was carried out with the resin fram 
object arranged at this back light side, and the upper frame by which opening was formed in the portion 
which is arranged at the aforementioned liquid crystal display panel side, and is equivalent to the viewing 
area It is the liquid crystal display with which it has a frame while opening was formed in the portion which 
is equivalent to the viewing area of this liquid crystal display panel between the aforementioned liquid 
crystal display panel and a back light, and an inside [ this ] frame is characterized by the bird clapper from 
a metal plate. 

[Claim 2] An inside frame is a liquid crystal display according to claim 1 characterized by being constituted 
as a mask which makes the light from a back light irradiate only the viewing-area section of a liquid crystal 
display panel. 

[Claim 3] An inside frame is a liquid crystal display according to claim 1 characterized by having 
composition which supports a liquid crystal display panel. 

[Claim 4] A frame is a liquid crystal display according to claim 1 characterized by having the side side 
contacted by the side of a resin frame object during the above. 

[Claim 5] The side side with which the frame was equipped during the above is a liquid crystal display 
according to claim 4 characterized by being formed in the frame in this, and one. 

[Claim 6] It is the liquid crystal display which is equipped with the liquid crystal display panel arranged at a 
part of back light unit and this back light unit in contact with the transparent board held directly or 
indirectly and this transparent board, and is characterized by having the thickness which is sufficient for 
the aforementioned transparent board preventing bending of the aforementioned liquid crystal display panel. 
[Claim 7] The liquid crystal display characterized by arranging the bending prevention board of this liquid 
crystal display panel between a liquid crystal display panel, the back light unit arranged at the tooth back of 
this liquid crystal display panel, and this back light unit and this liquid crystal display panel. 
[Claim 8] The liquid crystal display characterized by equipping the force which is arranged at opening of the 
case of this back light unit between a liquid crystal display panel, the back light unit arranged at one of this 
liquid crystal display panel side, and this back light unit and this liquid crystal display panel, and resists the 
force by the side of the back light unit of this liquid crystal display panel with the transparent board which 
acts on the viewing area of this liquid crystal display panel. 

[Claim 9] The liquid crystal display characterized by having the transparent board which opening of the 
case of this back light unit is arranged by **** between a liquid crystal display panel, the back light unit 
which performs optical irradiation to this liquid crystal display panel, and this back light unit and this liquid 
crystal display panel, and is contacted by this liquid crystal display panel directly or indirectly over the 
whole region. 

[Claim 10] The liquid crystal display charact rized by having a frame and the bending prevention board of 
this liquid crystal display panel that is supported to this case and arranged at opening of the frame in this 
while making a liquid crystal display panel, the case of the back light arranged at one of this liquid crystal 
display panel side, and this case reinforce. 

[Claim 11] A bending prevention board is a liquid crystal display according to claim 10 characterized by 



- being positioned in the flat surface containing op ning of an insid fram . 
[Claim 12] The liquid crystal display characterized by having the electrostatic prevention means which 
intervened between the frame, the transparent board which it is supported by this case and contacted , 
directly or indirectly by the viewing area of this liquid crystal display panel, and this transparent board and 
this liquid crystal display panel while being arranged in contact with a liquid crystal display panel, the case 
of the back light arranged at the tooth back of this liquid crystal display panel, and th periphery of this 
case. 

[Claim 1 3] The liquid crystal display according to claim 1 2 characterized by equipping with an electric 
conduction film the portion by which this liquid crystal display panel of a transparent board is contacted. 
[Claim 14] It is the liquid crystal display which is equipped with a frame and the transparent board which it 
is supported to this case, is arranged at opening of the frame in this, and is contacted by this liquid crystal 
display panel directly or indirectly while increasing a liquid crystal display panel, the case of the back light 
arranged at one of this liquid crystal display panel side, and the mechanical strength of this case, and is 
characterized by the position of the direction of a flat surface being regulated by the frame in this, as for 
this transparent board. 

[Claim 15] A transparent board is a liquid crystal display according to claim 14 characterized by fitting into 
opening of an inside frame and being arranged. 

[Claim 1 6] The liquid crystal display characterized by having a frame and the bending prevention board of 
this liquid crystal display panel that is supported to this case and arranged at opening of an inside frame 
while making the liquid crystal display panel by which each pixel controls the light transmittance of liquid 
crystal by electric field almost parallel to a substrate, the case of the back light arranged at the tooth back 
of this liquid crystal display panel, and this case reinforce. 

[Claim 1 7] A bending prevention board is a liquid crystal display according to claim 1 6 characterized by 
being contacted directly in the viewing area of a liquid crystal display panel, or indirectly. 
[Claim 18] The liquid crystal display characterized by having the liquid crystal display panel by which each 
pixel controls the light transmittance of liquid crystal by electric field almost parallel to a substrate, the 
case of the back light arranged at one of this liquid crystal display panel side, the transparent board which 
it is supported by this case and contacted directly or indirectly by the viewing area of this liquid crystal 
display panel, and the electrostatic prevention film formed in the portion of the aforementioned contact of 
this transparent board. 

[Claim 19] An electrostatic prevention film is a liquid crystal display according to claim 18 characterized by 
being an ITO film. 

[Claim 20] The liquid crystal display characterized by equipping each pixel with the electrode of the couple 
estranged in the field by the side of the liquid crystal of one substrate, and having the liquid crystal display 
panel which controls the permeability of the light which penetrates between each [ these ] electrode, the 
case of the back light arranged at the tooth back of this liquid crystal display panel, and the bending 
prevention board of this liquid crystal display panel fixed to the viewing area of the aforementioned liquid 
crystal display panel by the side of this case. 

[Claim 21] A bending prevention board is a liquid crystal display according to claim 20 characterized by 
being contacted directly or indirectly with the case of a back light unit. 

[Claim 22] The liquid crystal display characterized by providing the following The liquid crystal display panel 

which controls the permeability of the light in which each pixel equips with the electrode of the couple 

estranged in the field by the side of the liquid crystal of one substrate, and penetrates between each 

[ these ] electrode The case of the back light arranged at the tooth back of this liquid crystal display panel 

A frame while increasing the mechanical strength of this case The diffusion board supported by this case 

and the transparent board which it is laid on this diffusion board, is arranged at opening of the frame in this, 

is attained to throughout the, and is contacted directly or indirectly by this liquid crystal display panel 

[Claim 23] A transparent board is a liquid crystal display according to claim 22 characterized by the 

position of the direction of a flat surface being regulated by the inside frame. 

[Claim 24] It is a liquid crystal display given in either among the claims 7, 10, 11, 16, 17, and 20 



- characterized by forming the electrostatic pr vention film in the field by the side of the liquid crystal 
display panel of a bending prevention board, and 21 publications. 

[Claim 25] It is a liquid crystal display given in ither in given in the claims 10 f 12, 14, 16, and 22 
-characterized by the inside frame consisting of metal material while the case of a back light consists of 
resin material. 

[Claim 26] It is a liquid crystal display given in either in given in th claims 6, 7, 8, 9, 10, 12, 13, 14, 16, 17, 
18, 20, and 22 characterized by forming the transparent electric conduction film in the viewing ar a by the 
side of the back light unit of a liquid crystal display panel. 

[Claim 27] A transparent board is a liquid crystal display given in either in given in the claims 6, 8, 9, 12, 13, 

14, 15, 18. 22, and 23 characterized by giving the light reflex means to the side edge side. 

[Claim 28] A bending prevention board is a liquid crystal display given in either in given in the claims 7, 10, 

11, 16, 17, 20, and 21 characterized by giving the light reflex means to the side edge side. 

[Claim 29] A diffusion board is a liquid crystal display according to claim 22 characterized by being formed 

in a transparent board and one. 

[Claim 30] A liquid crystal display panel is a liquid crystal display given in either in given in the claims 6, 7, 8, 
9, 10, 12, 13, 14, 16, 17, 18, 20. and 22 characterized by forming the transparent electric conduction film in 
the viewing area of the back light unit and opposite side. 
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DETAILED DESCRIPTION 



[D tailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a liquid crystal display. 
[0002] 

[Description of the Prior Art] A liquid crystal display panel makes an envelope each transparent substrate 
by which opposite arrangement is carried out through liquid crystal, and has the composition that many 
pixels were formed in the direction of a breadth of this liquid crystal. 

[0003] And since this pixel has only the function which controls the amount of the light which penetrates ft, 

usually in the tooth back of this liquid crystal display panel, the so-called back light is arranged. 

[0004] For this reason, as for a liquid crystal display panel and a back light, it is common to take the resin 

frame object arranged at this back light side and the gestalt contained by the so-called upper frame by 

which it has been arranged at the liquid crystal display panel side, and opening was formed in the viewing- 

area section of this liquid crystal display panel, and for a modularization to be carried out and to be 

constituted. 

[0005] Here, although the aforementioned resin frame object has the function which mainly contains a back 
light, it also has the function of the so-called mask to which support a liquid crystal display panel and the 
light from a back light is made to irradiate only the viewing-area section of a liquid crystal display panel 
with it. 
[0006] 

[Problem(s) to be Solved by the Invention] However, it follows on the liquid crystal display which consists 
of such composition being in the inclination of the enlargement, and it came to be pointed out that there is 
room to be improved further. 

[0007] That is, it will be forced to require mechanical intensity of the resin frame object which contains a 
large-sized back light rather than former, consequently to enlarge thickness of this resin frame object. 
[0008] The width of face of the module frame which extends from the viewing-area section of a liquid 
crystal display panel to the method of outside becomes large, and this means that it becomes impossible to 
attain the so-called reduction-ization of a frame. 

[0009] Moreover, although it has the function of a mask to which the aforementioned resin frame object 
supports a liquid crystal display panel, and the light from a back light is made to irradiate only the viewing- 
area section of a liquid crystal display panel as mentioned above, a shadow has come be made to around 
the viewing-area section of the liquid crystal display panel seen from the observation side. 
[0010] Since the thickness of the portion equivalent to the mask of a resin frame object was comparatively 
large, in this portion, the optical path of the light from a back light was interrupted, and the case where the 
shadow of light was accepted was around the viewing-area section of the liquid crystal display panel seen 
from the observation side. 

[001 1] this invention is made based on such a situation, and the purpose is in offering the liquid crystal 
display which can secure the intensity of a resin frame object in spite of enlargement, without enlarging the 
so-called frame. 

[0012] Moreover, other purposes of this invention are to offer the liquid crystal display with which the 
shadow of light is not accepted around the viewing-area section of the liquid crystal display panel seen 



from the observation side. 
[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
-among invention indicated in this application. 

[0014] Namely, a liquid crystal display pan I and the back light arranged at the tooth back of this liquid 
crystal display panel, In the liquid crystal display by which the modularization was cam d out with th r sin 
frame object arranged at this back light sid . and the upper frame by which opening was form d in th 
portion which is arranged at the aforementioned liquid crystal display panel side, and is equivalent to the 
viewing area While opening was formed in the portion which is equivalent to the viewing area of this liquid 
crystal display panel between the aforementioned liquid crystal display panel and a back light, it has a 
frame, and an inside [ this ] frame is characterized by the bird clapper from a metal plate. 
[0015] According to such a liquid crystal display, while consisting of a metal plate, a resin frame obj ct can 
be reinforced now by the frame. This does not enlarge thickness of a resin frame object and can avoid the 
so-called increase of a frame now. 

[0016] Moreover, the thickness can be made thin by using a frame, while consisting of such a metal plat . 
When giving the function of the mask irradiate the light from a back light only at the viewing-area section 
of a liquid crystal display panel, and it is made not to be irradiated by the inside [ this ] frame from this 
around it, it can avoid that the shadow of light is accepted around the viewing-area section of the liquid 
crystal display panel seen from the observation side by positioning the profile section of the opening in the 
right position. 
[0017] 

[Embodiments of the Invention] Hereafter, the example of the liquid crystal display by this invention is 
explained using a drawing. 

[001 8] The liquid crystal display of an example 1 . [equal circuit of liquid crystal display] this example 
consists of the so-called active matrix type of a horizontal electricHield method, and the equal circuit is 
shown in drawing 2 . 

[0019] In drawing 2 . there is a liquid crystal display panel 100 first. This liquid crystal display panel 100 is 
constituted by set of two or more pixels by which the display has been arranged in the shape of a matrix, 
and each pixel of each is constituted so that the modulation control of the transmitted light from the back 
light unit 300 arranged behind this liquid crystal display panel 100 can be carried out uniquely. 
[0020] And although the light modulation in each pixel has adopted the method called a horizontal electric- 
field method and the composition is explained in full detail behind, the electric field generated in the liquid 
crystal layer which intervenes among the transparent substrates 1A and 1B by which opposite arrangement 
is carried out become parallel to these transparent substrates 1 A and 1 B. 

[0021] Even if it observes such a liquid crystal display panel 100 from a big angle visual field to the screen, 
it can recognize a clear image, and it is known as a thing excellent in the so-called degree visual field of 
wide angle. 

[0022] That is. the scanning signal line 2 and the reference signal line 4 which extend in the x directions 
(line writing direction), and are installed in the direction (the direction of a train) of y are formed in the field 
by the side of the liquid crystal of one transparent substrate 1A among the transparent substrates 1A and 
1B by which opposite arrangement is carried out through the liquid crystal of the liquid crystal display panel 
100. 

[0023] In this case, in this drawing, it is arranged one by one from the upper part of transparent substrate 
1A lik the scanning signal line 2, this scanning signal line 2 and the reference signal line 4 which 
approached, this reference signal line 4 and the scanning signal line 2 estranged comparatively greatly, this 
scanning signal line 2 and the reference signal line 4 which approached, and . 

[0024] And the video-signal line 3 which is insulated with these scanning signal line 2 and the referenc 
signal line 4. respectively, extends in the direction of y. and is installed in the x directions is formed. 
[0025] Here, it becomes the field of the shape of a rectangle of the scanning signal line 2, the reference 
signal line 4. and the video-signal line 3 which is alike, respectively and is therefore surrounded in which a 



unit pix 1 is comparatively formed in each field of latus area, and each [ thes ] unit pixel is arranged in thS 
shape of a matrix, and constitutes the screen. In addition, the detailed composition of this pix I is explained - 
in full d tail below. 

[0026] And the liquid crystal display panel 100 is equipped with the v rtical-scanning circuit 5 and the 
video-signal drive circuit 6 as the xternal circuit, a sequential-scanning signal (voltage) is supplied to each 
of the aforementioned scanning signal line 2 by this vertical-scanning circuit 5, and a video signal (voltage) 
is supplied to the video-signal line 3 from the video-signal drive circuit 6 according to the timing. 
[0027] In addition, while the power supply is supplied from the liquid crystal drive power circuit 7, the image 
information from CPU8 is divided into an indicative data and a control signal, and, as for the vertical- 
scanning circuit 5 and the video-signal drive circuit 6, is inputted by the controller 9, respectively. 
[0028] Moreover, the reference signal line 4 is formed especially in the liquid crystal display panel 100 of 
composition of having mentioned above, and the reference voltage signal impressed to this reference signal 
lin 4 is also supplied to it from the liquid crystal drive power circuit 7. 

[0029] The [whole liquid crystal display composition] Drawing 1 is the decomposition perspective diagram 
showing one example of the liquid crystal display by this invention. 

[0030] The liquid crystal display of this drawing was divided roughly, and consisted of the liquid crystal 
display panel module 400, the back light unit 300, the resin frame object 500, an inside frame 700, and 
upper frame 800 grade, and the modularization of these had been carried out. 
[0031] Hereafter, these each part material is explained one by one. 

[0032] [Liquid crystal display panel module] This liquid crystal display panel module 400 consists of the 
flexible gate substrates 30 and the drain substrates 31 which are connected to the input terminal of the 
vertical-scanning circuit 5 which consists of two or more semiconductor ICs carried around the liquid 
crystal display panel 100 and this liquid crystal display panel 100, the video-signal drive circuit 6, and each 
[ thes ] drive circuit, and is equivalent to the portion surrounded by the dotted-line frame P of the equal 
circuit of drawing 2 . ^ 
[0033] That is, the output from the controller substrate 33 explained in full detail behind is inputted into 
the vertical-scanning circuit 5 on the liquid crystal display panel 100, and the video-signal drive circuit 6 
through the gate substrate 30 and the drain substrate 31 . and the output of each [ these ] drive circuit is 
inputted into the scanning signal line 2 and the video-signal line 3 of this liquid crystal display panel 100. 
[0034] Here, the viewing-area section consists of pixels of a large number arranged in the shape of a 
matrix, and the aforementioned liquid crystal display panel 100 shows the composition of the pixel of one of 
thes to drawing 3 (it is equivalent to the field enclosed with the dotted-line frame O of drawing 2 ), as 
mentioned above. In addition, the cross section [ in 7 a VI-VI line / for a cross section / in / a V-V line / 
for the cross section in the IV-IV line of drawing 3 ] ] is shown in drawing 4 at drawing 6 at drawing 5 . 
[0035] In drawing 3 , it is estranged comparatively greatly by the main front face of transparent substrate 
1A in the reference signal line 4 which extends in the x directions, this reference signal line 4, and the 
direction of (-) y. and the scanning signal line 2 is formed in it in parallel. 

[0036] Here, three reference electrodes 14 are formed in the reference signal line 4 at one. That is, two of 
the ref rence electrodes 14 of it approach the direction side 3 of y of the pixel field formed by the video- 
signal line 3 which a couple mentions later, i.e., the video-signal line of each above, they are extended and 
formed in the direction of (-) y even near the scanning signal line 2, and one remaining is formed among 
them. 

[0037] And these scanning signal line 2, the reference signal line 4, and the insulator layer 15 (refer to 
drawing 4 , drawing 5 , and drawing 6 ) that also covers these scanning signal-line 2 grade in the front face 
of transparent substrate 1A in which the reference electrode 14 was formed, for example, consists of a 
silicon nitride are formed. This insulator layer 1 5 functions as a dielectric film to the formation field of a 
storage capacitance Cstg as a gate insulator layer to the formation field of TFT TFT to the video-signal 
line 3 mentioned later as a layer insulation film to an intersection with the scanning signal line 2 and the 
reference signal line 4. 

[0038] In the formation field of the TFT TFT, the semiconductor layer 16 is first formed in the front face of 



this insulator layer 15. This semiconductor lay r 16 consists of an amorphous silicon, on the scanning 
signal line 2, is superimposed on the portion close to th video-signal line 3 f and is formed. This has 
composition in which a part of scanning signal lin 2 served as the gate electrode of TFT TFT. 
[0039] And as shown in drawing 3 , the video-signal line 3 which extends in the direction of y and is 
installed in the x directions is formed in the front face of the insulator layer 15 formed by doing in this way. 
[0040] And drain electrode 3A formed in a part of front face of the aforementioned semiconductor layer 16 
of TFT TFT by extending is united, and it has th video-signal line 3. 

[0041] Furthermore, the display electrode 18 is formed in the front face of the insulator layer 15 in a pixel 
field. As this display electrode 18 runs between the aforementioned reference electrodes 14, it is formed. 
That is, after the end of the display electrode 18 serves as source electrode 18A of the aforemention d 
TFT TFT, extends in the direction of (+) y as it is and extends in the x directions along the referenc signal 
line 4 top further, it serves as the shape of a KO typeface which extends in the direction of (-) and has the 
other end. 

[0042] In this case, the portion on which the reference signal line 4 of the display electrode 18 is 
overlapped constitutes the storage capacitance Cstg equipped with the aforementioned insulator layer 1 5 
as a dielectric film between the aforementioned reference signal lines 4. When for example, TFT TFT turns 
off by this storage capacitance Cstg, the effect of storing up image information for a Jong time to the 
display electrode 1 8 etc. is done so. 

[0043] In addition, Lynn (P) is doped by the front face of the semiconductor layer 16 equivalent to the 
interface of drain electrode 3A of TFT TFT and source electrode 18A which were mentioned above, it has 
become a high concentration layer, and this is planning the ohmic contact in each aforementioned m 
electrode. In this case, after forming the aforementioned high concentration layer throughout the front face 
of the semiconductor layer 1 6 and forming each aforementioned electrode, high concentration layers other 
than this electrode formation field can be considered as the above-mentioned composition by using this 

lectrode as a mask, as it **********s. 
[0044] And the protective coat 1 9 (refer to drawing 4 , drawing 5 , and drawing 6 ) which consists of a 
silicon nitride is formed in the upper surface of an insulator layer 15 in which TFT TFT, the video-signal 
line 3, the display electrode 18, and the storage capacitance Cstg were formed in this way, the orientation 
film 20 is formed in the upper surface of this protective coat 1 9, and transparent substrate 1 A of the liquid 
crystal display panel 100 is constituted. In addition, the polarizing plate 21 is arranged the liquid crystal 
layer sid of this transparent substrate 1 A in the field of an opposite side. 

[0045] And as shown in the portion by the side of the liquid crystal of transparent substrate 1 B at drawing 
4 , the shading film 22 is formed in the portion equivalent to the boundary section of each pixel field. This 
shading film 22 is equipped with the function for preventing that direct light is irradiated to the 
aforementioned TFT TFT, and the function to aim at improvement in display contrast. This shading film 22 
constitutes the pixel field where opening which was formed in the field shown in the dashed line of drawing 
3 , and was formed in it is substantial. 

[0046] Furthermore, opening of the shading film 22 is covered, a light filter 23 is formed, and this light filter 
23 has the boundary section on the shading film 22, respectively while being equipped with a different color 
from it in the pixel field which adjoins in the x directions. Moreover, the flat film 24 which consists of a 
resin film etc. is formed in the field in which the light filter 23 was formed in this way, and the orientation 
film 25 is formed in the front face of this flat film 24. In addition, the polarizing plate 26 is arranged the 
liquid crystal layer side of this transparent substrate 1 B in the field of an opposite side. 
[0047] [Back light] The back light unit 300 is arranged in the tooth back of the liquid crystal display panel 
module 400. 

[0048] This back light unit 300 is called the so-called dir ct femal mold, and consists of a cold cathode- 
ray tube 35 of plurality (drawing 8) which extends in the x in drawing direction and is installed in th 
direction of y, and a reflecting plate 36 for making the light from this cold cathode-ray tub 35 irradiate to 
the aforementioned liquid crystal display panel module 400 side. 

[0049] This reflecting plate 36 is formed in the side-by-side installation direction (the direction of y) of a 



* cold cathode-ray tube wav like, as drawing 7 is shown in detail. That is, it is an efficient configuration . " 
making the configuration which has a circular crevice in the part where ach cold cathode-ray tube is 
arranged, and has acute heights between ach cold cathode-ray tube irradiate all the light from nothing and 
each cold cathode-ray tube to the aforementioned liquid crystal display panel module side. 
[0050] In this case, the sid 37 is formed in the sid wher the longitudinal direction of a cold cathode-ray 
tube and a reflecting plate 36 cross at right angles, the both ends of a cold cathode-ray tube are inserted 
in the slit 38 formed in this side 37, and movement of the side-by-side installation direction of this cold 
cathod -ray tube is regulated. 

[0051] [Resin frame object] This resin frame object 500 constitutes a part of outer frame of the liquid 
crystal display by which the modularization was carried out, and contains the aforementioned back light 
unit 300. 

[0052] Here, this resin frame object 500 can lay now the diffusion board 600 with which nothing and the 
upper-limit side of the side cover the core box which has a base and the side, and the back light unit 300 
is arranged in it. 

[0053] The diffusion board 600 has the function to diffuse the light from each cold cathode-ray tube 35 of 
the back light unit 300, and, thereby, a uniform light which does not have the bias of a luminosity in the 
liquid crystal display panel module 400 side can be made to irradiate it now. 

[0054] In this case, the thickness is comparatively small and the resin frame object 500 is formed. 
Reduction of the mechanical strength by it is because it can reinforce now by the frame 700 while 
mentioning later. 

[0055] In addition, the DC/AC inverter substrate 40 is attached in the tooth back of this resin frame object 
500. 

[0056] There is this DC/AC inverter substrate 40 in order to supply a power supply to each cold cathode- 
ray tube 35 of the back light unit 300, and the connection from this DC/AC inverter substrate 40 is 
connected to the terminal of the ends of each cold cathode-ray tube. 

[0057] [Inside frame] The inside frame 700 is arranged between the aforementioned liquid crystal display 
panel module 400 and the diffusion board 600. 

[0058] The inside [ this ] frame 700 consists of comparatively thick thin metal plates with which opening 42 
was formed in the portion equivalent to the viewing^area section of the liquid crystal display panel module 
400. 

[0059] And the inside [ this ] frame 700 is equipped with the function to press down the diffusion board 
600 on the resin frame object 500, and the function to make the liquid crystal display panel module 400 lay. 
[0060] For this reason, the positioning spacer 44 which consists of L character-like resin material is 
attached in the portion which is equivalent to the corner of this liquid crystal display panel 100 of a frame 
700 whil the liquid crystal display panel module 400 is laid. Exact positioning has come to be able to do 
the liquid crystal display panel 100 to the inside frame 700 thereby. 

[0061] And on the inside [ this ] frame 700, as the detail is shown in drawing 8 , the configuration by which 
the aforementioned opening 42 was formed in nothing and the base of the metal plate which will make a 
core box mostly if it puts in another way in the configuration in which the side 46 was formed in one is 
made. 

[0062] Such an inside frame 700 of a configuration is in the state where the diffusion board 600 was 

arranged in between, and it has come to insert it in the aforementioned resin frame object 500. If it puts in 

another way, the inside frame 700 will be loaded to the resin frame object 500 so that the wall of the side 

46 may counter with the outer wall of the side of the aforementioned resin frame object 500. 

[0063] Thus, the inside frame 700 of the metal plate constituted can raise the mechanical strength, without 

constituting one frame with the resin frame object 500, and enlarging thickness of the resin frame object 

500. 

[0064] namely, the thing inserted in as they mentioned above even if the mechanical strength of each of 
the inside frame 700 and the resin frame object 500 is not enough — a mechanical strength — improving - 
- especially — the surroundings of the diagonal line of a box — it receives that it can twist and comes to 



have intensity 

-[0065] For this reason, the effect that sufficient intensity can b secured without enlarging the so-called 
frame in the module of a liquid crystal display is done so. 

-[0066] Moreover, the effect that a mechanical strength b comes large as compared with the almost 
superficial thing which does not have the side, and the handling in the pr ceding paragraph story of a 
modular assembly becomes easy also in its If [ insid frame 700 ] is don so. 

[0067] In addition, in this example, the control substrat 33 and the DC to DC converter substrate 47 
counter mutually a part of side 46 of the inside frame 700, and it is arranged. If it puts in another way, it is 
perp ndicularly arranged to the liquid crystal display panel module 400, and this is attaining reduction- 
ization of a frame. 

[0068] In this case, it connects with the flexible gate substrate 30 and the drain substrate 31 which w re 
attached in the liquid crystal display panel module 400, and the control substrate 33 has become the 
arrangement mentioned above by making this drain substrate 31 crooked. 

[0069] The aforementioned control substrate 33 and the DC to DC converter substrate 47 are equivalent 
to the portion surrounded by the alternate long and short dash line frame Q of drawing 2 . 
[0070] In addition, of course, the influence of the member on others of the electromagnetic wave generated 
from the control substrate 33 can be avoided now according to the side 46 of a frame 700 during th above 
by doing in this way. 

[0071] In the example mentioned above, although the thing of a core box is explained as a configuration of 
the inside frame 700, it is not necessary to be a perfect core box, and the side may be formed in at I ast 
one side. 

[0072] It is because it has structure whose mechanical strength is not superficial as for such an insid 
frame 700, and has a flection, and improves by it. 

[0073] [Upper frame] This upper frame 800 constitutes the outer frame of the module of a liquid crystal 
display with this resin frame object 500 while having the function to press down the liquid crystal display 
panel module 400, the inside frame 700, and the diffusion board 600 to the resin frame object 500 side. 
[0074] Besides, opening (display window) 48 is formed in the portion which is equivalent to the metal plate 
which makes the configuration of a core box mostly at the viewing-area section of the liquid crystal display 
panel module 400, and a frame 800 is stopped by the aforementioned resin frame object 500, for example, 
and is attached. 

[0075] Moreover, this upper frame 800 also has the function as shield material. 

[0076] [Modular cross section] Drawing 9 is drawing showing the cross section in the IX-IX line of drawing 
I- 

[0077] The inside frame 700 is irradiated by only the viewing-area section of this liquid crystal display 
panel module 400 in the light from the back light unit 300 other than a function in which the liquid crystal 
display panel module 400 is made to lay, and also doubles and has the function of the mask it is made not 
to b irradiated in the periphery so that clearly from this drawing. 

[0078] For this reason, as for the profile section of the opening 42 of the frame 700 in this, exact 
positioning will be required from the liquid crystal display panel module 400. 

[0079] While in the case of this example being able to perform the setup correctly since the thickness of 

the inside frame 700 is comparatively thin as mentioned above, the effect of it becoming unnecessary to 

take into consideration the thick influence of the frame 700 in this to the setup is done so. 

[0080] Drawing 10 is drawing 9 in the former, and corresponding drawing. Depending on the position of the 

profile section of the opening 52 of the resin frame object 500, the shadow of light will be able to perform 

the function of the mask of the resin frame object 500 around the viewing-area section of the liquid crystal 

display panel 100 which it influenced greatly thickly, consequently the function of a mask was not fully 

d monstrated, but was seen from the observation side so that clearly from this drawing. 

[0081] While the thickness of an inside frame and delta consist of a cushioning material etc. among drawing 

9 and drawing 10 in D, the crevice between a frame 700 and transparent substrat 1A and d show the 

thickness of transparent substrate 1 A, and L shows the distance from the edge of an inside frame to a 



• viewing area. By the conventional liquid crystal display panel, the angle of visibility was narrow, and when 
observing from across to a liquid crystal display panel as compared with the case where it observ s at the 
liquid crystal display panel front, there was fault of changing gradation. 

[0082] On the other hand, in the liquid crystal display panel using the horizontal electric-field m thod 
mentioned above, the invention-in-this-application p rson found out the trouble that the shadow by the 
inside frame was conspicuous, when it observed at an angle of the angle theta neighborhood shown in 
drawing 9 and drawing 10 . since the degre visual fi Id of wide angle was excellent 

[0083] In drawing 9 and drawing 10 f outgoing radiation is carried out at an angle of theta to the front face 
of the liquid crystal display panel 100, and if Distance L is set that this beam of light and the inside frame 
700 do not cross when the beam of light passing through the edge of a viewing area is considered, a 
shadow will not be observed within an angle theta. In addition, although an angle theta is large if possible 
and Distance L has as short the good one as possible, when an angle theta is enlarged, it has a relation 
that Distance L becomes long. 

[0084] It can find out that distance L can be shortened here by changing the D+delta+d which is the sum 
total of thickness d of thickness [ of a frame ] D f Crevice delta, and transparent substrate 1A while 
mentioning above, when the optical path which carries out outgoing radiation at an angle of theta to the 
front face of the liquid crystal display panel 100, and passes along the edge of a viewing area was pursued 
even when an angle theta is fixed. It makes it possible to make thickness D of the inside frame 700 thin, 
and to shorten distance L, without spoiling modular intensity by using the inside frame 700 of metal in the 
cas of this example. 

[0085] Moreover, according to the liquid crystal display by this example, since thickness of the inside frame 
700 can be made thin, the liquid crystal display panel module 400 is made to approach to the back light unit 
300, and it can arrange now, and also comes to have the effect which raises the luminosity of a display so 
that clearly also from drawing 9 . 

[0086] Example 2. drawing 1 1 is drawing showing other examples of the liquid crystal display by this 
invention, and serves as drawing corresponding to drawing 1 . 

[0087] In drawing 1 1 , the same sign as drawing 1 consists of members which have the same function. 
[0088] That bend at the tooth back of the liquid crystal display panel module 400, and the prevention board 
50 is arranged has different composition from drawing 1 . 

[0089] This bending prevention board 50 consists of transparent substrates which consist of acrylic resin. 
[0090] And this bending prevention board 50 is supported by the resin frame object 500 through the 
diffusion sheets 60A and 60B and the diffusion board 600 while it is positioned in the opening 42 of the 
inside frarrie 700. 

[0091] that is, it is shown in drawing 12 (a) which is a cross section in the XII-XII line of drawing 1 1 — as - 
- opening of the resin frame object 500 — **** — it is made like and the diffusion board 600 is arranged, 
and on diffusion sheet 60A laid in this diffusion board 600, the liquid crystal display panel module 400 is 
contacted, and is arranged 

[0092] In this case, the bending prevention board 50 is positioned in the flat surface containing the opening 
42 of the inside frame 700, fits into this opening 42, and is made and arranged. 

[0093] By this bending, with the diffusion board 600 (the diffusion sheets 60A and 60B are included) and 
the liquid crystal display panel module 400, the position of the perpendicular direction will be regulated and 
the prevention board 50 makes unnecessary extension of the special positioning means of this bending 
prevention board 50 while the position of the direction of a flat surface is regulated by the inside frame 700. 
[0094] thus, the force which the liquid crystal display constituted is arranged so that the liquid crystal 
display panel module 400 may bend in the tooth back and it may be contacted the prevention board 50 and 
directly (or other optical means may intervene), and resists the force by the side of the back light unit 300 
of this liquid crystal display panel — this liquid crystal display panel module 400 — it comes to act all over 
a viewing area at least 

[0095] It is going to cancel that area follows this on enlarging by leaps and bounds, and bending becomes 
easy to produce it with the sell^weight etc. in the liquid crystal display panel module 400 although the 



thickness is not not much large as the above-mentioned example xplained with this b nding pr vention 
board 50. 

[0096] And since it is supported by the resin frame object 500 used as one of the outer frames of a liquid 
-crystal display (minding the diffusion sheets 60A and 60B and th diffusion board 600 in th case of an 
example), this bending prevention board 50 can fully avoid bending of this liquid crystal display panel 
module 400, if to some extent [ the rigidity ]. 

[0097] In addition, although the bending prevention board 50 attains to th liquid crystal display panel 
module 400 throughout the viewing area in the example mentioned above and it is contacted directly or 
indirectly (field contact), of course, it is not necessary to necessarily have such composition. 
[0098] For example, it bends in several portions of the viewing area of the liquid crystal display panel 
module 400, and the prevention board 50 is contacted. It is because the force which resists the fore by 
th side of the back light unit 300 of the liquid crystal display panel module 400 should just act on the 
viewing area of this liquid crystal display panel module 400. 

[0099] Drawing 12 (b) deforms the configuration of the edge of the bending prevention board 50 of drawing 
12 (a). Prepare a level difference in the edge of the bending prevention board 50, and it is made to enter 
the bottom of the inside frame 700, and bends to the supporter of the resin frame object 500, and the 
formation field of the prevention board 50 is extended. By carrying out like this, since it can support with 
the resin frame object 500 so that the force of joining the edge of the bending prevention board 50 may b 
countered, deformation of the diffusion board 600 can be prevented. 

[0100] Example 3. drawing 13 (a) and (b) are explanatory drawings showing the example in which the liquid 
crystal display shown in the example 2 was improved further. 

[0101] Drawing 1 3 (a) is the cross section having shown the bending prevention board 50 with the liquid 
crystal display panel module 400, and the transparent electric conduction film 70 which consists of an ITO 
film is formed in the viewing area and the portion which counters of this liquid crystal display panel module 
400 of this bending prevention board 50 at least. 

[0102] As mentioned above, the liquid crystal display panel module 400 shown in the above-mentioned 
example is called the so-called horizontal electric-field method, and each pixel is controlling the light 
transmittance of liquid crystal by electric field almost parallel to a substrate. 

[0103] In this case, since this electric field are very feeble and it is easy to be influenced by the electric 
field from the outside, this transparent electric conduction film 70 functions as an electrostatic prevention 
means. 

[0104] Since static electricity generated by friction in that case since it is arranged so that the bending 
prevention board 50 may be contacted directly or indirectly as especially the liquid crystal display panel 
module 400 was mentioned above tends to affect the aforementioned electric field, it becomes very 
effective to bend and to prepare the above-mentioned electrostatic prevention means in the front face of 
the prevention board 50. 

[0105] It cannot be overemphasized that you may make it form such an electrostatic prevention means in 
the field by the side of the bending prevention board 50 of the liquid crystal display panel module 400 with 
the same meaning. 

[0106] In addition, in the field by the side of observation of the liquid crystal display panel module 400, i.e., 
the field of the back light unit 300 and an opposite side, static electricity from the outside tends to invade, 
and since the body of a display is not made unless electrostatic preventive measures, such as covering of 
a transparent electric conduction film, are rather given to this field, these electrostatic preventive 
measures are made from the former. 

[0107] Drawing 13 (b) is the cross section showing the composition which forms the diffusion sheets 60A 
and 60B between the bending prevention board 50 and the liquid crystal display panel module 400. The 
transparent electric conduction film 70 which consists of an ITO film is formed in the viewing area and the 
portion which counters of the diffusion sheets 60A and 60B, and the antistatic treatment is made. [ at 
least ] The front face of the diffusion sheets 60A and 60B is a split face, it is having formed the diffusion 
sheets 60A and 60B between the bending prevention board 50 and the liquid crystal display panel module 



* 400, and problems, such as the Newton ring generated in the lap of th bending prevention board 50 and * 
the liquid crystal display panel module 400, can be pr vented. 

[0108] You may perform AG processing which both the fields where the bending prevention board 50 and ? 
the liquid crystal display panel module 400 touch are mirror planes, th refore split-face-izes that the 
bending prevention board 50 and th liquid crystal display panel module 400 stick by the slit on the front 
face of a polarizing plate established in the field which touches the bending prevention board 50 of the 
liquid crystal display panel module 400 in order to prevent, and makes it mat. Moreover, you may split- 
face— ize the front face of the bending prevention board 50. 

[01 09] Example 4. drawing 14 is explanatory drawing showing the example in which the liquid crystal display 
shown in the example 2 was improved further. 

[01 10] This drawing shows the liquid crystal display panel module 400, this liquid crystal display panel 
module 400, and the bending prevention board 50 formed in one. 

[0111] The bending prevention board 50 is being fixed in the viewing area of the liquid crystal display panel 
module 400. 

[01 12] When constituted, while being able to lessen the part mark of the module which constitutes a liquid 
crystal display, it becomes unnecessary thus, to pay attention to positioning of the bending prevention 
board 50 to the liquid crystal display panel module 400 in the case of a modular assembly. 
[0113] And it bends from the still more nearly same meaning and you may make it attain the unification 
with the prevention board 50 and the diffusion board 600. 

[0114] For example, the bending prevention board 50 is prepared, suitable processing for the field by the 
side of the back light unit 300 is performed, and you may make it give the same function as the diffusion 
board 600 to this processing side. 

[0115] Example 5. drawing 1 4 is the cross section showing other examples of the bending prevention board 
50. 

[0116] In this drawing, in the side edge side of the circumference of it, the metal membrane 80 by which a 
light reflex is made is put, and the bending prevention board 50 is giving the function of a light reflex means 
to this metal membrane 80. 

[01 1 7] Moreover, you may form a spacer with a white tape or flexibility in a side edge side. 

[0118] The light from the back light unit 300 is comparatively irradiated through the big bending prevention 

board 50 of thickness to the liquid crystal display panel module 400 side. 

[0119] In this case, when a light reflex means which was mentioned above to this side edge side is not 
established, the light to which it points to the side edge side of this bending prevention board 50 will not 
reach an observer's eyes, and will be used as a useless light. 

[0120] For this reason, by considering as the above composition, it cancels above-mentioned un-arranging 
and this does so the effect which can enlarge area of a viewing area despite some. 

[0121] Furthermore, the white tape and spacer which were formed in the side edge side can prevent that 
absorb the pressure produced between the bending prevention board 50 by the bending prevention board 
50 expanding with heat etc., or vibrating at the time of conveyance of a product, and the inside frame 700, 
and the bending prevention board 50 deforms. Moreover, it can also be prevented that the bending 
prevention board 50 is damaged and generating of the dust by breakage can be prevented further. 
Moreover, the white tape prepared in the side edge side and a spacer are filling the crevice between the 
bending prevention board 50 and the inside frame 700, and can also prevent invasion of a foreign matter. 
[0122] Although the liquid crystal display mentioned above explains the so-called thing of a horizontal 
el ctric-field method, it cannot be overemphasized that it is not limited to this and can apply also about 
the so-called thing of a v rtical electric-field method. 

[0123] It is because the composition of a pixel mainly has those differences and the other composition 
does not almost have a difference. 

[0124] Here, with the liquid crystal display of a vertical electric-field method, in each field by the side of 
the liquid crystal of each transparent substrate by which opposite arrangement is carried out through liquid 
crystal, a respectively transparent electrode is formed and the light transmittance of the liquid crystal 



- between them is controlled by the voltage difference impressed to each [ these ] electrod . 
{0125] 

[Effect of the Invention] According to the liquid crystal display by this invention, the intensity of a resin 
-frame object can be secur d in spit of enlargement, without enlarging the so-called fram so that clearly 
from having explain d above. 

[0126] Moreover, that the shadow of light is not accept d to be around the viewing-ar a section of th 
liquid crystal display panel s en from the observation side can be obtain d now. 



[Translation done.] 



- * NOTICES * . * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective diagram showing one example of the liquid crystal display 
by this invention. 

[Drawing 2] It is the representative circuit schematic showing one example of the liquid crystal display by 
this invention. 

[Drawing 3] It is the plan showing one example of the pixel of the liquid crystal display by this invention. 
[Drawing 4] It is a cross section in the IV-IV line of drawing 3 . 
[Drawing 5] It is a cross section in the V-V line of drawing 3 . 
[Drawing 6] It is a cross section in the VI-VI line of drawing 3 . 

[Drawing 7] It is the perspective diagram showing one example of the back light unit of the liquid crystal 
display by this invention. 

[Drawing 8] It is the perspective diagram showing one example of the inside frame of the liquid crystal 
display by this invention. 

[Drawing 9] It is explanatory drawing showing the effect by this invention. 

[Drawing 10] It is explanatory drawing showing un-arranging [ of composition ] conventionally in drawing 
corresponding to drawing 9 . 

[Drawing 11] It is the decomposition perspective diagram showing other examples of the liquid crystal 
display by this invention. 

[Drawing 12] It is a cross section in the XII-XII line of drawing 1 1 . 

[Drawing 13] It is the cross section showing other examples of the liquid crystal display by this invention. 
[Drawing 14] It is the cross section showing other examples of the liquid crystal display by this invention. 
[Drawing 1 5] It is the cross section showing other examples of the bending prevention board used for the 
liquid crystal display by this invention. 
[Description of Notations] ' 

50 [ .. A back light unit, 400 / .. A liquid crystal display panel module. 500 / .. A resin frame object, 600 / .. 
A diffusion board, 700 / An inside frame, 800 / „ Up frame ] .... A bending prevention board, 100 .. A liquid 
crystal display panel, 300 



[Translation done.] 
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tCft-S, 

[0 0 16] £fc v C©J:5tt&JMEft>&&S>f'7l'— 

A£ffll^-5C<fc{;:«J:-oT> -?-©&Jp£iS<T#-5. £© 
CtfrS, £©^71/— ACitii, A'^^ hi^ 

(CctoT, SM^j&*5j|fc«il*^*;i/©£3S{g«gB' 

©Jlffl{Cft©&;5*|g&£tt5©£lHljrr££J;5k:ft 
[0 0 17] 

[ooi8] mmm i . 

it. \>*t>®Z>&.m%-tt<DT#7 L <<7 • 7hiJ'yi?Xl 

[0019] a2c*tiT. s-r. jfona^/i^n o 

(XDftmz&WZntzrtyi/y'f h3--v b 3 0 0j&>6> 
[0 0 2 0] <-l/T, #B*£*t?£3feXMUMjra 

s^K»iftB«*n*a9i*«i a. iBon 

iz^^n^mmm^z^^^^mmtmmmmm 1 

[0 0 2 1] d © «fc -5 fti£iflS;SA*JU 100H .-€-© 



(4) 

[0 0 2 2] ffc^, ttfi**/t*;H 0 0©£A« 

-73©S^*« 1 A©JffiSffl!|©igJc, ^-©x?jft (ff* 

[0 0 2 3] £©*£-, HHTtt, jt^Sffi 1 A©±# 

jt*fli^» 2 . c ©^afs^in 2 1 jag $ nfcsssft 
[0 0 2 4] -ett. cn6jt*«#»2*±tqwiflt 

[0 0 2 5] ^ut, ;££flHNl2 v £9flPHt4, *5 

Jt*twi£^»HSi©«-iB«fc*v»T*ttw#3&«»j«an* 

20 $nTa*ffi<£'^J5K-r-5«t'5fC^:oTV^„ ft*3. d© 
■*©»*«c«l«ttKTK:»5B-r*. 
[0 0 2 6] ^-LT, ftA'aE*/*^ 1 0 0 fctt. ■*© 

*2©-tn-€ t ntji**3e«^ («e) *t«»sn, 
*. 

[0 0 2 7] ft*, £tt£iEI9B5*J:CX|ftfllA«KM 

Sttfel:, CPU8ii^oiifWn> Nd-79 

iz£.^> x-t n-en* *5r— * & # «m t sh* e> tit 
[0028] ±KEL^jE*©j«fta^/t^;n o 

Ofctt. Wfc»MMH*4)WR»t&n, C©S«P«^ 

4 izf%M2nz>mmni£m^hWi£kmW}nmM& 7 a* & 

[0 0 2 9] H£.H«*gfi©±##if£] 0 1 14, #3! 

40 

[0030] nH©KAX^SBa. ^s'Jut, m&m 

m/**)U 1 Ei?3.—)l4 0 0, nyVJ-i b=L—y h3 0 
0, il#ft5 0 0, t7l/-A700, ±7U-A8 

o o«s*^ftf3» ^nsiit-ya- ;i/{t$nfct)©<i:ft 
[0031] '£tT. cnss-swftjBjfcttsrrs. 

[0 0 3 2] [ttS^/X^^^vfa.-;!/] £©$Hg 
i/^Jl'tya-JM 0 0(4, SfcgS^/^H 0 0 

<t, e:©JSft^/^^i o oo^jafc^Ksn^ffe 

so ©¥*#: I Cd^ft-5SB^SlfilK5. ^ff^»|EI 
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[0 0 3 3] tftbt. ^HP5B-rsn>hn-7«« 

3 3^£©m2j«y--ha«3 o*5cfcycHk-f>*S3 

1 4^-LT?gS^/1*;H 0 0 ±0>Mt;fefi[s]?& 5 , 

M*m&&3k7si/-\*)v ioo ©^acfi^n 2 *5«j;txe*^ 
m^3CA*^nsJ;5tc:^oT^S. 

[0034] zi^t, mett&&*/t*;i' 1 0 0 ». ± 

fc*LTH*. ft43. 0 3©IV-IVI|{C*3tt«>»f®H€: 
mA\Z, V-V^^43tj"§»fjBSSr0 5{^ VI-VIH(C*3 

[0 0 3 5] 0 3{Ci5^T. l^lSlACSSli:. 

(-) y*(Sj^J±^W^:#<SIF B 1$n*^¥ff{C^fi« 
*tgg2 7W£j&£*lT^5. 

[0 0 3 6] Z.Z.X. SJP«^4IC«. 3#cr>«2p« 
ffil 4#— mz&tftZtlT^Z. -ff3.t>*>, *r<Do%<D 

2 *<7)S^m® 1 4 tt, -ftCD^T-SISfttitff *f 81 3 £ 

n©^M-^«i3t'jesuT (-) yXfaizjk&m^m. 

2<DitiLmz$.-VM&2nTMrfL2tl, St)ffll*H-?-n 

[0037] ^lt, ^ne.^sis^2, sipm^is 
y^trnfr^ttzmmmi 5 (S4, is, i6#i) 

«M 3 K»l/Tttj6*fflfi 2 43 J:tfX«m«M 4 t«D 
F TO**i*l:#LTtty- hfeMBU: UT, 

ics t g©»*««KjtbTtt»«#BitbT««-r 

[0 0 3 8] :0i#I15ffl«IIIIl S-f. 

m\-?yi/7.*TTT<DM&mw.\z&^-x*m&m 1 6 

77XS i 30* 6 AO. jfe*«#»2±C*HT*ill«^ 

[0 0 3 9] *IT. H©J:3CbT»J*Snfc»lMi 
[0 0 4 0] *LT. AfftA^«3». J»Mh7>S?* 



(5) 

<? 

[0 0 4 1] B*tttt££tt£lMHRl 5®* 

BUZHX^ttl 8iJ«»**tlTl»6. COg^tll 
8 liflME&IMtff 1 4<DM«j£fT?'S<k3£bT&j£S 

nxt>5. -rfr*^* s^ss 1 8 (D-mmmmm b 

7>^?TFT©V-^tll 8A$fJa. -^(D** 
( + ) y2rffllC9E&3n. * SKSiMMMft4 JitC^o 
Tx*fitKft4nfc|H:. (-) *i^li:SSlTi« 

[0 0 4 2] S**@l 8G)Sqsm^H4IC 

MSn*«#tt. ttG£lFffi*Hft4£®ffl£BtttttK 

fcUC©i»Bl»Mll 5 41A5S«tiCs t g«* 
j£UTl>5. COSISIC s.t gCioTftt^fl? 
^K7>v J 7.^TFT^7Lfel?5tC*^«@l 8 tcefe 

[0 04 3] fcfc, l»i£UfcJ»gll»7>5?**TFT© 
FK>tl3AtV-Xlll 8A&0JMBlCffl!£T 
5^ifl:I16 0«il:HU> (P) flTS 

-5 MfcHoTH*. 

spfiE®«et^oii5 aixji &x ? >^-r s «t 3 k lt 

[0 044] fU, r<0«k-5K*Kh9>^X^TF 

t g n&BftKi 5 0±ItlJfci^.tf->U3 

>aftKfr£&&ftHKl 9 '(H4. H5. H6#8B) 

J&atlT, SilSS/UJl' 10 0 <Z>ig93S« 1 A£#?J5£ 

©Btrtt^i3tS2 lAtiaesnTu*. 

[0 0 4 5] -tUT, 8W»RlBO*a«fiD«»IC 
tt, 04(C^-TJ:5^, #iaJKfiH4t04t||iflSK:ffi^f « 

tt, »B»K'h9>5?Xi'TFT'sltt«3C«»W»Sn* 

^awtefiA-s'bofcttoT^*. camber 2 2 
40 «, H3®«a6K*r«i*K»j«sn, ^-nicHtofcsn' 

[0 0 4 6] 3 SIC. a0MB2 2©WP«<&«oT#9 

— 7 -r;^ 2 3 n, u©*7-7^;^2 3tt 

x 2ri6] fcRftf -5 H*flM K 43 it t teUft o fcfe 
*«A*i4:t>K:. *n-fna3ttK2 2±K*t»T«# 

7-r 2 3**»jatSnfciBt:«»»g«S^6ft:* a l l « 
K2 47»t»<£an. u©¥iI2 4©SII;Bi(6)I2 
SO 5^miiH^nXl^. 7i*3, CICDgBJSffil BWjgS® 
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m t kmmo m iz am^tm. 2 6 &mw £ nr ^ 5 . 

[0 04 7] [A's/^-f H igUa^A*;!^^- 

0 ocDWBCttAy hoL- 7 h 3 0 o#gae 

[0 0 4 8] ^CDA-y^^'T h3.— y b 3 0 0 teV>:bt$ 

zmymtmsnzbo-c m^x^faizmtE-ztiyj; 

*va.-;P4 0 0 <Dm^.mM2l*Z>tzit><DRm&3 6 <t 
[0 0 4 9] ;iCDK*M£3 6tt. 0 7(C*5^Ti¥^{C^ 

JS © K^ftft; ftMft t £ o T H -5 . 

[0 0 5 0] ;l©«^, S««3 6 ttfeftfi tfMF0£# 

[0 0 5 1] £©8fjjg## 5 0 0 ra*5?a. 

T, I9ffi/ty^7'f hZL-y h3 0 OSriR^f -Scfc^fC 

[0 0 5 2] £®MB##5 0 OttjEBtMffi 

b^--yh3 0 0Sra^TEB$n-51£«:ffi6 0 0£« 

[0 0 5 3] 6 0 0 ttA*y £ h 3 0 

U rniCiD. tSS^/^^tya- ;U4 0 0®I 
K W -5 £ ©M 0 ©ft &3fc £ 'flg|t $ -fr § d i ^t-p £ 

Z^SlZfr-oTl'**,, 

[0054] z\<Dm-&. ®mw& 500 tt-t-onwpjwt 

^Htit5'f7k-A7 0 0fcJ:rjT*taftr*c:t*« 

[0 0 5 5] ft*, d©fifJJg##5 0 0©tf®(r«DC 40 
/AC-f>/t-^l«4 0*«Jft»WW-&n«J:5K&o 

[0 0 5 6] £©DC/AC-f 4 0 W7Xy 

hazy h3 0 0®#&|ft«tttf 3 5fc:«K«tt 

0. iDC/AC^>A-^JS4 0* 
e>©^H«#^SI8'g©^©^{i^$n-5 «fc 5 

[0 0 5 7] (t71/-i) »Hti**/1*^i> a 

-;|/4 0 0ii£»«6 0 OtCDHfcatf^U— A 7 0 0 
#EB£tt-3J;'5K&oT^.5. so 



(6) 

10 

[0 0 5 8] Zl©tfi7U-A7 0 ottjgas^/t^;^ 
V3.~)VA 0 0©*^M«gB(cffl^-r-5gS^tgBP4 2 

^fiK^nfcjt^69^is©»i^««^e^$nT^ 

[0 0 5 9] ^-LT. dO^U-A? 0 0ttfe«fr&6 

o o &w#5o o izflz^vzmmtm&mTiirt 
*)v±~?x.-)i4 o o *mw.imz>mm*mz.T^z>. 

[0 0 6 0] Z.(Dtztb. ilS^/Uftya-JM 0 
0^«B^n-5^7l^-A7 0 0©KffiS«^A^;n 

>o o o©^a5{cffla-rs^t7ctA«L^©M«i^ 

■=>&3ftB*fe&;^-- !f44jit©Df«ftt^nTU-5„ Z. 

tiiz ct o , ioo tt«f> 7 1/ — a 7ooi: 

ft bTiESg^fiBft^T^-SJ: 3 Kfco Tl^. 
[0 0 6 1] -f-lt. ^©tf^U— A 7 0 OtCtt. 08 

iz^omm&m-r&^iz. «W4 6&-fr$nzMi$.-2ti 

[0 0 6 2] £©<fc-5fti^©*:7P-A7 0 Ott. ffi 
M6 0 0 SrP^lCfiBB^-fr7c«JlT. H&iE8fJ!!## 5 0 
20 0{c«i*^t.$nsj;-5{c:^:-3TlJ-5. fts--rnn 8t 
flg&#5 0 OilftLT^U- A7 0 0te-£©<BaE4 6 
©F*J&**llftfB«Mg## 5 0 0©ffll®©^i^|fij-r^«l: 

[0 0 6 3] d©J;p(C#|j*$n-5^M«©*7U-A 
7 0 011 8fflg##:5 0 0 -20#fl:£4f!j£-r 
S^tCSt), ©flg^#:5 0 0©^jp$r^:^<-r-5C:t 

[0 0 6 4] (f^U— A 7 0 OiJirjrgfflgtfc 

o <*5oo ©^-n^ntt, *<Dmn$)&&&j6ft-vtii < t 
[0 0 6 5] zafttb. m^m^mm<D^^-)uz^ 

[0 0 6 6] £tz. t£7U— A 7 0 O^tlgfttfe, flj 
®^#L^t.^a«¥®W^t)©tJtK-r-5«i:, tSttW^ 
^^^-^©ffijjrT©^^^*^^ 

[0 0 6 7] ft*, ZOmMMT-lt, <f7l^-A7 0 0 
©fflij®4 6©-ggt=l>hn-;^«3 3 «t DC/DC 
3>A-^Sj£4 7 t^S^fC*f(6lLTEfi$tl-5J;5 

4 0 0(C*fLTSiSICgSB$n, DSig:©|g/jN 

[0 0 6 8] d©^, n>hD-;PS«3 3tt. 
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[0 0 6 9] H5BH3>hD-;i/S«3 3 tDC/DC=i 

[0 0 7 0] ^43, e:©^ SclticickoT, n> 
bn-)i>m&3 SjS^fE^I-SWffifc©^©^*^©!* 
g^HSffi + ^U-A? 0 0©fl!lB4 6 £«fcoT[HljgT£ 

[0071] ±m\stcnmm-cit, *7u-&7 o o© 

^4*,hLT^©t>©£ia9!L£:&©T-<&£7&*, 
[0 0 7 2] Z.<n&?fcfp7U— A 7 0 0«¥ffiM&*> 

«t«^s^ifi]±-r <t fc -a T l> 5 6 5 . 

[0 0 7 3] (171/-A) £©±71'— A8 0 Ote, 
tM^U^va-JU 0 0 , tp? V — A 7 0 0. 

&£zfiftmwt6 oo&mmw&s ooomizn-zx.*®. 

[0 0 7 4] £©±:7k-A8 0 0fciK&$fia©ftm£ 

wi3W##:5 o otcfctA««±$nT^o#^e.n 

[0 0 7 5] u©±7k-A8 OOttyHl'KM 

[0 0 7 6] C^^jl-^©^®] @9(1 01©IX- 

lmaz&tfzmm&Tii-tmT'&z. 

[0 0 7 7] raH^^BJ^^^i-SfC, A 7 0 

o teisiis^/WHEv* 3.-^4 o o &mw2itz>mt£ 

©ffllC, ;b^5-f b=L—v b 3 0 Od^OTtSrSEffiS 
^/^Wya-;^ 0 0 ©a*SS«gBlc©*8g#t£ 

[0 0 7 8] d©fc#, 0 0CiP42 

©*&t$^$Ji**/1*;l' ; Ev J a.-;l'4 0 0 IdfcfbTIE 

mf3.&w-3m<m&-2tiz>z.t\ztiz>o 

[0 0 7 9] *mvm<0^. ±»Ufc«fc5K:"t»7U- 
A7 o ooAJPttJfctHMVtifc&fi:. *-©Rj£*«jE*K: 
ffA*tt*)K:. *©KSi:K'l'7l/-A7 0 0OW 

[0 0 8 0] BlOtt, ^£43*t*H9£*tt6T*H 
nH*»6W6**«fc3K, «ffll##5 0 0©v 

x*©««tt-e-©«j»fc**<iB#u -©*§*, wag 

##5 0 0 ©MP 5 2©H*B«CDffi«lCJ:oTttV^^ 

"5. 



(7) 

A? 

[0 0 8 1] 09, 010*, A©JP#-, 
«tt*y*>a>#**6Wt , 7l'-A7 0 0£i§9i8 
filA2:®illl. d«jgW*«l A©Jp*, 
-AO**30»6**«W*TOE«*«"r. «£#©*£& 

[0 0 8 2] rniCMtt, #gifg9§#te:, W^Lfe^ 

satfcnfc&oTajs 09, ii o+i:*t 

[0 0 8 3] 09, H10££V>T. «ft«iS/Wl 
0 O©*9lC#L0 0AK"?(ttl*U «*®«©3gg&£ 
a*3iaft*#*.fc»£K. K^t*7l^-A7 0 Ot 

20 XfSt. JB*L3fi«fi<JSt*i:V»r3fcH«IC**. 

[0 0 8 4] -e, ifi*/f/^;n ooosbi:^ 

L0©ftgTfcaS*b, S*MiM©iltt&a<&3Elft£att 

-rst. ±^BUfc«f 71/-aoi*d, Kind, jswx 

SI A©JP*d©£U-T?fc£. D+« + d*36fl;a-a:* 
ttitt*. **»«©»£. *««©«f7U-A7 O'O* 
71/- A7 0 0©JP»D£ff<U ffigiL £$S< £ 

so [0 0 8 5] *£ttMK:£«KA£a%£C£<k*i 

fcf. (t 3 ?^— A7 0 0 ©!*#£#< T#*&«>, 09^ 
5<b91&fr&<}:5£. KvZ*?^ b^—v h3 0 OCtt 
L-TftftaiS^^^^a.— ;i/4 0 0 £jfi&£-t»-TiB« 

[0 0 8 6] mSgll 2. 0 1 1 tt, 43SH£ £«ttB£ 

*g«©te©gfe!iS0<J£*t" 01?, 0 1 \znfc\stzMb.tS. 

[o o 8 7] 0 1 1 fc*5v^T, 0 1 tM— oftmtm— 
[0088] 01 <hg&£#ij£«, «aajs/x*ji.*v» 

i-;i/4 o o ©$r®i;:jg#.feik« 5 OjOTEasnx^s 

[0 0 8 9] C©»*R±«5 Ottfc&A&T^VJMtt 
Kj&>Sfc*a9I*ISa»S*J**nTV»*. 

[0 0 9 0] -tLT. d©^BfeltS5 0tt, >t>7l/- 
A7 0 0©BflP4 2F"g{Cfi:S^te>nTti-5ttfo^, 

h 6 0 A, 6 0 B. :fc<fctfit2;mffi6 0 0£?>L 
T«JJ3B##5 0 0ir3£«f$n^)«J;-5H^:oTUS. 
so [0 0 9 1 3 ffcibfc, HI l©XII-XII*lC*Jt*»f 
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Iit^012 (a) \Z^t^O\Z. 4$rflg## 5 0 0 

©ffift«6 o o m»*nfcis*->- h 6 o A±izm& 

0\ZU-oT^Z>« 

[0 0 9 2] £0®$. -m^±VLS 0IJf7l/-A7 
0 0©Mn4 2£^tf¥Srt£ftB^tte>n, gi$§P4 

[0 0 9 3] ^ni:<tD^Kjhlg5 0tt, *7l/-A 

fc, t£*«6 0 0 (««v-K6 0A, 6 0B**tT) 

t.m^7^n^.)v^j=L—)V4: o oicJcoT^sa* 

(fiJCD&B^MSiJ 2 n§ d <h ft 0 . KS^-B&lhffi 5 0 © 

[oo9 4] z\<D&?\zmi&-2ti2>mg l 3i*mwte, * 

tt&ttih«5 0 t\M.m (&£l^«{fi©ft^&/&<;fH£;* 
&7ii/\*-)V<Drty 9 =7^ h 3 0 0 fiJ'MB^tcSi 

[0 0 9 5] iOitll ±5SO*lS«T'RMbfeJ:5 

^IIStSA^HEv^— ;W4 0 0 izH^X, -£-©J¥ 

[0 0 9 6] -tUT, Kf»*Kf±tR5 0»4, 
(fli£09©»3\ toMls— V 6 0 A. 6 0 B, i£«S6 30 

ft\zmmrz%z>&?\zi3.z>. 

[0 0 9 7] ±&Lfc£lK0m3. &»ffijk&5 

ottjftft^A^.;i/^Ei?3.— o o fc-?-©^ffi*8© 
[0 0 9 8] fct*tt, *ft«*A*;«s?3.--;P4 o 

0 ©**«*©*fl0f©»#fc*V»T8*«fJh« 50t 40 

ol— ;i/4 0 ■OVnyZy'l h=L—y h 3 0 OfflHOD^tcSi 

[0 0 9 9] 012 (b) »B12 (a) ©tt&ffijhK 

OroJifflJtaaESRIt+^l^— A 7 0 0<Z)T»CAD^tr 
■t^CU 5 0 0 ©£#«ST«*l»Jh* 5 0 

«5 0O«l»lCftI*>S*K:»|SiI-ra«fc , 5lC. 5 so 



0 0TS»Tf*5fc». t£flS6 0 0©^l»iTt 
-£>. 

[0 10 0] jBt«3. HI 3 (a) ,. (b) tt, %tfc 

[0101] 013 (a) _tt. 5 0 &ffiA& 

^/1^;U ; Evjx-;P4 0 0 ££fcK^Lfc#r®0T2& 
9, £©^l»lfc«5 OCDK^Sa^^^Vi-;!/ 

4 o o<D4>fc< tbm7F;m)$.tttfa-?z>&ftiztz£z.\ l i 

1 TOKft>&tt&39iiI*R7 0jWBjA3nTlr>«. 

[0 1 0 2] JiKgLfc«t5tC. ±eo*MS«T*Lfc*9c 
S««/^;«^a-f4 0 0 fi, 

[0 10 3] 3©«£; K«#«ffi*T^T*0, * 
[0 10 4] Mtf/t^^tya- JU4 0 0 

t»Ct*6» ±GIMU&Jl:^fk£JR&ffiil:«5 0©*® 

[0105] mmvmwfx:, c©«fc5&#*i5±^a 
tt. ^ji^a-*;^^-;!^ o o ©jn&ffijktt 5 o 

fflJ©®fc^J5rrS<fc3fcLTfcJ:l>;i£m>5*T ! b& 

[0 10 6] jW3, M^/^fti'a-iHO 0© 
«§§HM©®, -Ttttofe. A*y£7-f h3.->y h 3 0 0 t 
£#ffi!©9fC£&>Ttt. *MM*&©IMEW*«AL» 

<, tsLzz\<Dmzmw&nm<D&m^<D&m®ikMm. 
#it£ftTv»;&v»fc«s©#*&;£&v»Ei*>5. ft* 

[0 1 0 7] 01 3 (b) tt, 9fe»B&ikK5 O^iM 
tS/I^I/^vj.— ;U4 0 0 <h©F B 1tC, h 6 0 

a, 6-oB*»w-*oij***-rKBSBT*s. &#t->- 

h60A, 6 0 B©4>&< t t»lRlf*a5» 
Ktt. fctAtfl TOR*6ft«il3JIM7 0«t»fS 

Sft#«RjWft«a«&3ftTv»5. ffifa->- K6 OA, 

6 0 B©*iBtt»iSfcfc-3Ti5D, 5 0 

S*^^^r i?a.—)V4 0 0 ^©^{ClfiSS:^- h 6 0 
A, 6 0 B ZWLlftz uiT, ^*66lh« 5 0 &fi£H^ 
A 0 ^;^^^.— ;U4 0 0©fi^:0T*^-rS— a— h>. 

[0 10 8] M*Klt«5 0 iftftai^/X^^^a — 

^*Kih«5 o tttfta*^*;^-^— ;P4 ooi 
««, *v»l»nBT»0«<ci*l»jl:-r*fc*Ctt» 

g^A^;i/ ; t> J a.-;i/4 o o©j^*.BS±ffi5 o t.&c$z> 
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[0109] ^M4. 0 1 4 tt, 2 K^bfc^ 

[oiio] M«s;^;i't^a-;H o o 
t^OiSli^^^ya-iH 0 o t-mzBi&-£ 

*l*:8i*l»lt« 5 0 

[0 111] ^l*lh«5 OHtS^S/^^t^a- 
;U4 0 0©«^®J£l:i:J3^TH5E£ttT^5. 

[0 112] iCD=k?IC#|j&Lfcig£\ ^ffi*^g«?r 

^a.-;P4 o otr^T-5^*-BS±«5 ocDftfi&sbK 
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